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no attempts have been made to relate these to the velocity loss at elec-
tronic impact.

FEANCK AND EINSPORN'S OBSERVATIONS ON MERCURY

In order to discuss the recent paper of Franck and Einsporn26 with
sufficient clarity, it appeared advisable to consider it following the
foregoing sections, rather than to have introduced it earlier in the treat-
ment of the metals of Group II. These investigators obtained evidence
that there are a large number of resonance potentials in mercury vapor
and that lines which have never been observed should be present in
considerable intensity.

The method27 employed is a common one in the determination of
critical potentials (see general references to Chapter III). The electrons
from a hot wire fall through a definite potential and collide with mercury
atoms. The radiation, emitted by an atom, in returning to or toward
the normal state following the disturbance produced by an inelastic
impact, is measured by its photo-electric effect upon anauxiliary electrode.
The photo-electric current leaving this electrode is plotted as a function
of the accelerating voltage of the impacting electrons. As the velocity,
or equivalent voltage, of the latter is gradually increased, an increase
in the radiation, and hence in the observed photo-electric current,
cakes place at each critical voltage representing an inelastic impact.
Ordinarily one observes an increase at 4.9 and 6.7 volts corresponding
to the well-known resonance potentials, an increase at 10.3 corresponding
to ionization, and further increases at combinations of these values such
as 4.9 + 4.9 = 9.8; 4.9 + 6.7 = 11.6, etc. These latter represent
successive collisions of the impacting electrons.

Franck and Einsporn's curves, which were obtained with the greatest
precision, show these, and many more, rapid increases, as illustrated by
Figure 25. In Table 24 is their interpretation of the observed critical
voltages. Column 2 gives the observed voltages obtained from Figure
25 and similar curves; column 6 the series notation of the radiation
supposedly producing the effects observed; and the last column gives the
values computed from the wave numbers by Equation (63). Point
No. 3 at 5.32 volts corresponds closely to measurements of McLennan
and Edwards,28 who found a group of absorption bands in mercury

2<3 Z. Physik, 2, pp. 18-29 (1920).

27 This method, which permits of many modifications, was devised by Davis and Goucher,
Phys. B. 10, p. 101 (1917), and has proved to be one of the most important means for the
study of electron impact.
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